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small stone construction, various devices wei*e required to
bond the stonework into a mass sufficiently strong to re-
sist disturbance. Clay mortar (-^77X09) was used in primi-
tive masonry as a bonding device; but it had no great
tenacity, and its value ceased when smaller building
blocks prevailed. Lime mortar (apitotcovia, Xi0o#oXXa)
was known to the Phoenicians and xised occasionally by
the Greeks. It was probably Greek experience that led
the way for the rules laid down by Vitruvius for making
mortar. Lime mortar is found in the socle of the Avail of
the Stoa of Eumenes at Pergamon,1 and a very tenacious
quality of it in subterranean and subaqueous construction,
as, for example, in the drains at Olympia and in the
moles of the Peiraieus. But in general the Greeks, from
force of habit or from choice, preferred dry masonry and
bonded their stonework by wooden or metallic clamps.
Dowels (TTO'XOJ) of wood or metal were employed in bond-
ing together the drums of columns. These were cylin-
drical in form and mortised into cubical blocks (e/^TroX^a)
of wood or metal, which being set in the drum below,
permitted an expansion of the dowel without injury
to the drum. Frequently the epTrokia were omitted.2
Wooden clamps were sometimes used, as in the Temple of
Athena at Pergamon, for horizontal bonding, but metallic
clamps were usually preferred. Metal clamps had been
used by Hittites, Persians and Phoenicians, and in Greek
lands were more common in the East than in the West.
They were frequently made of iron, or of iron cased in
bronze, and were held in place by a solder of lead
These clamps were of various shapes
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